Book Reviews
X-ray Microanalysis for Biologists. By ALICE WARLEY. (Pp. xxiiij276 ; illustrated ; £110\$187 hardback, £39.50\$67 paperback ; ISBN 1 85578 054 2.) London : Portland Press. 1997. This is the latest volume in a series of books on techniques for electron microscopy. This series is indispensable and covers almost all techniques applicable to EM.
All aspects of -ray microanalytical techniques are dealt with here. Each chapter includes a comprehensive list of references so that the reader interested in a specific aspect would have no difficulty in obtaining further information. An introductory chapter starts with a simple discussion of -ray production and relates it to biological specimens which present quite different problems to material science specimens. This chapter also includes an extensive discussion of the safety implications of all stages of -ray microanalysis. The approach to hazards is sensible and practical.
Chapter 2 gives a detailed description of the physics involved in the production of -rays. This is a model of succinctness and clarity, and is followed logically by a chapter detailing the interaction of the electron beam with the specimen. In particular the discussion of ways of minimising specimen damage is thorough and useful. After this theoretical setting of the scene, Chapter 4 describes the generation and collection of -rays. This is very comprehensive and discusses the different uses of scanning and transmission electron microscopes, electron gun design, vacuum systems and specimen holders. The differences between wavelength dispersive (WDS) and energy dispersive (EDS) are extensively discussed and summarised in a clear table. Several pages are used to describe -ray detection in an EDS system followed by an equally exhaustive discussion of ways in which the signal is altered after generation. The next section describes the importance of detector performance and beam-specimen-detector geometry. Understanding this geometry is particularly useful with respect to tilting the specimen and the use of thin biological specimens. Finally the problems of backscattered electrons are discussed.
Chapter 5 is a detailed account of specimen processing and methods for quantification. This begins with the theory and progresses neatly into practical applications and examples of quantification. The various problems and corrections necessary are discussed, as is the use of thin, semi-thin and thick specimens.
Having read all these mainly theoretical chapters, the reader is now ready to do some experiments. The various methods of specimen preparation are described in Chapter 6. It quickly becomes clear that there is no one ideal method. The specimen can be chemically fixed, embedded and sectioned by standard techniques but routine osmium fixation or heavy metal staining can produce -rays that overlap with those being investigated. Cryofixation and sectioning are better, especially when quantification is planned, but they are more technically demanding and may also involve capital outlay. The discussion of these latter techniques is careful and detailed and includes minimising movement of elements when preparing specimens from warm-blooded animals, the effects of desiccation and cryoprotectants and the different techniques used in preparing whole tissues and cultured cells. Cryoultramicrotomy is described in detail. As always it sounds much easier in theory than producing useable sections is in practice.
Freeze substitution and resin embedding are easier techniques but accompanied by the possibility of elemental translocation or even loss, although this is controversial. There is a useful table of substitution media and references. Preparation and analysis of fluids is dealt with in the same thorough way. Where appropriate, storage problems are dealt with for the various types of preparations.
Having read the first chapters and understood the theoretical basis of -ray microanalysis, decided on the most appropriate technique to use and prepared the sections, the worker is now ready to analyse their specimens. Chapters 7 and 8 deal with qualitative and quantitative analyses respectively. They continue the same high standard as the rest of the book. All aspects of analysis are covered including potential problems and calibration. Producing a spectrum is relatively straightforward but quantitative analysis is somewhat more demanding. There is an invaluable section on the preparation of standards of various types. The discussion on interpreting the results and calculating the minimum detectable concentration is also very useful.
Finally Chapter 9 deals with mapping techniques and their application to biological specimens. Considerable caution needs to be employed in their use and they need to be combined with spot analysis for best results.
The appendices detailing sources of information and supplies round off a book that should be on the shelves of anyone using -ray analysis techniques and should be the first book consulted by those contemplating analysis for the first time.
  This is a substantial work which could be regarded as the flagship of the Human Performance Laboratory in Calgary. It offers a definition of biomechanics as ' the science that examines forces acting upon and within a biological structure and effects produced by such forces ', which is the intended scope of the book. It is clearly a suitable textbook for an interesting and challenging student course. A slightly parochial flavour, not surprising in view of the contributors, may disappoint researchers who seek examples of biomechanics applied to the upper parts of the body. It is an attractive book, nevertheless, the sort which could well persuade graduates into the area. The editors have both made major contributions to the text, assisted by 12 other authors, each of whom is either a member of or is linked to the University of Calgary. Several are attached to the Human Performance Laboratory. The rest includes 5 from engineering disciplines, a physiologist, a surgeon and a mathematician. The book places roughly equal emphasis on biological materials, biomechanical techniques and modelling and simulation.
Biomechanics of the
It starts by tracing historical links to what many regard as a young subject. Did Aristotle really preempt Newton's third law by 2000 years ? While post-Rennaissance developments and especially the gait research leading up to this century are well reviewed, more recent history within living memory receives less attention. Something, maybe, for a much later edition. A future historian will possibly recognise the major triggers that were provided by developments in other disciplines. Lists of historical highlights also feature at the beginning of each Section. The book is up-to-date and contains 700 references. A quarter of them are from this decade, two-thirds from the previous two, and most of the remainder fades progressively into the mid-century. The bibliography probably reflects what most practising biomechanists regard as the sources of their subject.
It is refreshing to find a substantial section devoted to the biological materials which are to be found in the musculoskeletal system. The emphasis is on their mechanical properties, as intended, and most of the text could as well be dealing with exotic engineering composites as with the living. The arrangements of bone, collagen and fluids in the tissue matrices are the reasons for the short-term mechanical behaviours when forces are applied. Cells are responsible for those arrangements and genetically express, maintain and modify the extracellular environment in a manner which is appropriate to the mechanical demands upon the tissue. The cellular contents of the tissues are recognised and the adaptive responses of tissues to exercise, disuse and ageing are well reviewed. Molecular biology will hopefully add mechanisms in future discussions of tissue adaptation which are treated empirically in this book.
Each of the main sections starts with a list of definitions and comments. On the whole, they are both useful and necessary for study of the text but some seem to have escaped editorial scrutiny. Anatomists will be intrigued by the comment (definition ?) of a synovial joint as a site where bones articulate relative to one another and are joined by ligaments. No fluid-filled cavity is mentioned ! On second thoughts, the statement would be a good topic in a preclinical examination. Discuss. Another unhelpful statement is that the outstanding characteristic of muscular tissue is its ability to shorten or contract (a quotation from a medical dictionary which I hope is out of print). The occasional silly comments do not survive in the main text.
The section on measuring techniques is wide-ranging, and reflects the ingenuity that biomechanists have shown when off-the-shelf solutions were not available. The editors acknowledge that they cannot keep totally up to date in fast developing areas of technology. Optoelectronics is a case in point where they describe the early CODA, which is a museum piece, while omitting the superb modern version. Whenever a technique is mentioned, however, it is described in sufficient detail for the student to become familiar with it. There is much discussion of coordinate systems which may be used to describe segmental and articular movements. The problems of attaching markers for skeletal landmarks to the body surface are acknowledged and their amelioration is discussed. Throughout the book, nearly all the examples relate to the lower limbs. The Human Performance Laboratory in Calgary is noted for its research record into gait and footwear. The thorax, neck and shoulder girdle do not get a mention which is a pity considering the technical problems that they pose to researchers.
The last major section concerns modelling as a tool for providing insight into reality and for the estimation and prediction of variables of interest. Models are such a ubiquitous feature of research in biomechanics that they often serve as the reality. In that context, the thoughtful introduction is salutary. Free-body diagrams and the motion of rigid bodies are discussed very thoroughly. It is essential that the reader be familiar with vector notation. Analyses of impacts and of indeterminate systems are featured. The chapter on thermodynamics struck the reviewer as of marginal relevance and could have been omitted. Finite element analysis, popular in European biomechanics, is mentioned but is unfortunately considered to be beyond the scope of the book.
Each of the main sections is accompanied by questions for the student to attempt. They are well chosen and few of them are simple. The basic questions are usually capable of exact solution based on the text. Some require access too data which would only be available in a well equipped laboratory. More advanced questions force the student to examine critically the assumptions that are required and will provide a useful insight into many problems which face today's researchers. The standard expected is above that required on biomechanics courses in the UK related to physiotherapy, orthopaedics, sports sciences or ergonomics but is suited to students with a full-time, e.g. Ph.D. commitment to the subject. The book, in the reviewer's opinion, can be recommended to researchers in biomechanics, especially those with an interest in gait.
 The interest that apoptosis and the whole concept of cell death has attracted in the last few years as a means to explain a large number of normal and pathological events in neurobiology is highlighted by this smartly presented book edited by Koliakos and Rotan. The book, which contains contributions by a number of experts on the various topics included, consists of 32 chapters, organised in 5 sections. The first of these consists of 6 chapters and begins with a definition of apoptosis. Using the technique of asking questions and trying to give appropriate answers, a method well known in the past among philosophers and scientists alike, Chapter 1 succeeds in dispelling the concept that apoptosis and necrosis are 2 opposite ways of cell death, the former being a sort of well planned suicide, the latter the result of external forces. Indeed, which type of death cells undergo may depend on the intensity of the stimulus administered, a strong one leading to necrosis, a milder one resulting in apoptosis. Many readers will also learn that the ' choice ' of types of death is not limited to 2. Chapter 2 takes us through the reasons why death, in nerve cells as well as in other systems, is happening in an asynchronous fashion and describes its biochemical stages, as well as their morphological counterpart. It appears that this way of proceeding is beneficial to the organism and that the process becomes irreversible only at a late stage, a finding that would give scope for therapeutic strategies. Chapters 3 and 4 deal with the biochemical mechanisms of cell death and focus on the role of mitochondria, free radicals and calcium. Proteases are considered to operate during the final stage of cell death and Chapter 5 describes their key role in the process. The last chapter (6) of this section introduces the concept that cell division and death are not completely antithetic events after all, as they use similar processes, such as DNA condensation, breaking down of the nuclear membrane, intervention of suppressor genes and oncogenes. Cell replication and cell death appear to be reaching different, indeed opposite, aims using the same tools.
The second part (Chapters 7-11) describes the results of animal studies, beginning with that of the relatively simple organism, the nematode Caenorhabditis elegans, which has provided invaluable insights into how cell death is regulated (Chapter 7). The difference between brain and other organs includes the principle that nerve cells rely, for their growth and survival, on the presence of afferent and target cells. Chapter 8 reviews the various components in the environment which exert an influence on nerve cells and whose loss or damage may trigger their death and Chapter 9 describes the events taking place after nerve cells have been deprived of their target. The possible implications of excitotoxicity on the pathogenesis of various neurological disorders, such as motor neuron disease, Huntington's and Alzheimer's disease are reviewed in Chapter 10, whereas Chapter 11 describes and discusses the changes produced in nerve cells following administration of toxins.
The third section opens with the generalities on DNA damage and repair systems and describes some DNA repair-related diseases (Chapter 12). The following chapter unravels the relationships between nuclear and cytoplasmic DNA and how the former may trigger cell death by acting on the latter. Other chapters review the possible mechanisms of cell loss in viral encephalitides, prion disease, stroke, trauma, motor neuron disease, cerebellar degeneration, Parkinson's disease, Huntington's disease and DRPLA, Alzheimer's disease, HIV-1 infection, drug abuse and schizophrenia. The discussion of the role and mechanisms of cell death in epilepsy (Chapter 17) is particularly interesting and topical, as epilepsy is seen today as an evolving disorder, in which cell death can span throughout the whole life of the patients. Chapter 18 discusses the pathogenesis of the loss of oligodendrocytes and its role in inducing diseases.
The final part, which includes 5 chapters (28-32), addresses the topic of how cell loss via apoptosis can be prevented by using trophic factors, calcium chelators, antiglutamate and antioxidant drugs.
The editors, together with the impressive team of contributors, have succeeded in producing a book that is remarkable for its wealth of up-to-date information on the various topics, commendable for the well structured and integrated organisation of its sections and chapters, highly stimulating and, considering the great complexity of the subject, pleasant to read. The early section is essential reading for those who wish to tackle the topic of cell death and have some insight about its meaning and scope. The section on animal models will certainly stimulate further research on this field, whereas the third section might help shedding light on events, during the evolution of diseases, which cannot be explained by traditional concepts and interpretations. The last part deals with a topic whose application to human diseases is, admittedly, still at an early and theoretical stage. However, as treatment of diseases is our ultimate goal, this section should be received with an open mind free from unconditional scepticism in the hope that the basic principles presented may lead to more efficient therapeutic strategies.
  This latest and most welcome edition of The Physiology of Excitable Cells retains a similar format and all the virtues of the earlier issues, while incorporating much new material on the advances made over the 8 years since the previous edition. This is particularly noticeable in the descriptions of the widespread use of patch clamping, and of the application of recombinant DNA techniques to elucidate the structure and function of membrane proteins. The book is grouped into 5 sections, the first being entitled ' Foundations ', similar to the introductory section of the previous issue, in which the elements of neuronal and membrane structure, some electrophysiological techniques and the basis of the resting potential are described. The second section, ' Nervous conduction ', deals with the electrical properties of axons and the ionic basis of the action potential, describing the classical experiments on the conduction of the action potential, and Hodgkin-Huxley theory. The final part of this section is an excellent and very much up-to-date chapter on the detailed structure and function of voltage-gated ion channels. The section considering the molecular biology of sodium, potassium and calcium channels is particularly commendable.
The section on synaptic transmission covers fast synaptic transmission, a variety of transmitter-gated channels (including a particularly detailed account of the structure and function of the nicotinic acetylcholine receptor), slow synaptic transmission (including a detailed description of second messenger systems), and a brief mention of gaseous transmitters. Neurotransmitter synthesis, release and reuptake now have a full chapter, and the section extends to learning-related changes at synapses, featuring Aplysia, the hippocampus and Drosophila, before ending with a brief chapter on electrotonic transmission in nonmammalian species.
The third section, ' Receptor cells ', after a brief introduction, is a comprehensive survey subdivided into mechanoreceptors, photoreceptors and chemoreceptors. Again, there is a wealth of experimental detail, and the relevant molecular biology is highlighted ; for example, the determination of the amino acid sequence of olfactory receptor proteins, and the G-protein dependent cascade activated by their stimulation. The section closes with a short account of electroreceptors in fish ; throughout the text, there are many fascinating illustrations of the properties of excitable cells in nonmammalian species.
The final section of the book concentrates on muscle cells (particularly vertebrate skeletal muscle), and deals with mechanics and energetics, the contractile mechanism itself, and excitation-contraction coupling. The material covered ranges from the early detailed work on the sliding filament ' theory ' of the 1950s, through to up-to-date information on the role of dihydropyridine and ryanodine receptors in the activation process. Ample experimental detail is again provided ; for example the detailed methodology employed by Huxley's group in the 1960s to study the relationship between isometric tension and sarcomere length. The final brief chapter compares the properties of vertebrate skeletal, cardiac and smooth muscles, and of arthropod and molluscan muscle, emphasising the comparative approach found to some degree throughout the book.
An excellent book, covering virtually every type of excitable cell one could imagine. Throughout, it is particularly enlivened by the emphasis on experimental rationale and technique, sadly lacking from so many texts. As Aidley rightly says in his preface, students are far better educated by being made aware of the experimental basis of our present knowledge. The book is especially recommended for final year undergraduates and first year postgraduates in neurophysiology or biophysics, or to anyone wishing to broaden or update their knowledge of the mechanisms of cell excitability.
 
